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(54) Side airbag for automobile and method of folding the same 



(57) There is provided a side airbag for an automo- 
bile having airbag modules (100,200,300), which selec- 
tively includes reinforcing pads (160), an inner cushion 
pad (150), a tube-type tether and a tear seam (136), all 
of which are piled in multi-layers, so that the side airbag 



may be developed with regulating the gas pressure du- 
ration without excentricity, in a useful and effective man- 
ner to successfully protect a driver and passengers 
seated in the vehicle. The cushion pads used in the side 
airbag require a small amount of materials, are easily 
seamed and easily folded, so as to reduce costs. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Technical field 

[0001 ] The present invention relates to a side airbag, 
and more particularly to a side airbag for an automobile, 
which stably operates by regulating gas flow and time, 
and a method of folding the side airbag for an automo- 
bile. 

2. Description of the Prior Art 

[0002] Generally, an airbag for an automobile is a se- 
curity system for protecting a driver and passengers 
when the automobile is collided at its front or side or rolls 
over. 

[0003] Such an airbag system may be classified 
based on its mounting position into a front airbag system 
mounted on a steering wheel or a dashboard, a side air- 
bag system mounted to a side of a chair to protect peo- 
ple against a side collision of the automobile, a rollover 
airbag curtain system which operates when the automo- 
bile rolls over, and a knee bolster airbag system and a 
foot airbag system for protecting the knee or the feet. At 
this time, the airbag is also classified in more detail into 
a DAB (Driver side Air Bag) and a PAB (Passenger side 
Air Bag). 

[0004] Recently, the airbag has a dual-chamber struc- 
ture so as to minimize the punch-out force transmitted 
to a user when the cushion is developed. 
[0005] The dual-chamber structure of the prior art 
may be found in U.S. Patent No. 3,799,575 under title 
the "Protective device for vehicular passengers incor- 
porating silencing apparatus", as shown in FIG. 1. 
[0006] Such a protective device, recognized as an 
original technique of applying the dual chamber struc- 
ture to a side airbag, includes an inner inflatable bag 2 
separately mounted in an airbag cushion 1 , a screen 8 
fixed at an inner side of the inner inflating bag 2 and 
having a perforated hole, and a storage chamber 3 for 
discharging compressed and combustible gas or prede- 
termined fluid into a porous area 1 1 of the cushion 1 and 
the inner inflatable bag 2 by combining an explosion- 
release plug 4 to a manifold conduit 5 having jet port 
openings 6, 6', 6". 

[0007] This protective device has a regulation func- 
tion of gas extrusion by collecting heat transferred and 
fluid flowed according to inflation of the airbag cushion 
into the screen 8 and the inner inflatable bag 2, and the 
function of regulating direction of the gas flow injected 
from the manifold conduit 5 by the screen 8, hereinafter 
referred to as a gas flow orienting function. 
[0008] On the other hand, as another example in ap- 
plying the dual chamber structure to a front airbag, U.S. 
Patent No. 5,573,270, discloses an airbag having an in- 
flating gas diffuser with a gas release infiator. 



[0009] In this patent, it is attempted to seam the inner 
texture performing the same role as the inflating gas dif- 
fuser suitably to an inside of the cushion, and therefore 
regulating the gas flow of the infiator. The inner texture 

5 is comprised of seamed portions and a non-seamed 
portion, so as to use the gas extrusion regulating func- 
tion without any perforated hole. In other words, the in- 
ner texture makes the gas flowing radially passing 
through the non-seamed portion between the seamed 

10 portions so as to restrain release of the gas. 

[0010] In the above airbag, because the warp threads 
and woof of the cushion texture are oriented to same 
directions as those of the inner texture, the gas may 
have relatively more smooth linear flow. However ( if 

15 such a technique is applied to a side airbag having a 
dual chamber structure for protecting the thorax and the 
head of a driver, it is very difficult to reconfigure the gas 
flow. 

[0011] In this example, the warp thread is a thread in 
20 a longitudinal direction (weaving direction) with the tex- 
ture, and becomes more twisted than the woof. On the 
other hand, the woof is a thread in a horizontal direction 
of the texture crossed with the warp thread at a right 
angle, and it is generally thicker and less twisted than 
25 the warp thread. Therefore, the airbag cushion and the 
inner texture consisting of the warp threads and the woof 
have fine slit lines in a longitudinal direction (weaving 
direction), so the gas direct flow is developed to the lon- 
gitudinal direction. 
30 [0012] There is an example of applying the gas flow 
orienting technique to the side airbag in found U.S. Pat- 
ent No. 5,562,506. 

[0013] As shown in FIGs. 2 and 3, the side airbag 1 0 
includes a cushion 11 having a pocket-like shape in a 

35 specific cloth material so that gas may flow inside 1V 
thereof for a predetermined time, a section chamber 13 
positioned at a side of the cushion 11, and an infiator 12 
installed in the section chamber 1 3 to generate gas from 
a release hole 15 according to the ignition signal of a 

40 sensor controller, not shown, so that the cushion 1 1 can 
be inflated to a predetermined size. 
[001 4] In such a configuration, the cushion 1 1 and the 
section chamber 1 3, which are made by folding one tex- 
ture in a loop, are sewed by multiple lot of seam lines 

45 1 9a to 1 9d. The section chamber 1 3 has a first hole 1 4 
at a side toward the cushion 11 and a second hole 17 
at an opposite side. Stud bolts 1 6 of the infiator 1 2 are 
screwed by bolts through the second hole 1 7 and a third 
hole 1 8, formed at an opposite end of the cushion 1 1 out 

50 of the section chamber 13. 

[0015] An operating method of the side airbag is as 
follows. If an automobile having the airbag 1 0 is in a col- 
lision, the infiator 12 installed in the section chamber 13 
of the cushion 11 is ignited with an ignition signal from 

55 the sensor controller not-shown, the gas is released into 
the inside 1 1 1 of the cushion 1 1 through the release hole 
T5"and"the fiFsThole 1 4, and then the cushion 11 is finally 
developed to protect a side portion of the rider. 
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[0016] FIGs. 4 and 5 are another side airbag 20 of the 
prior art, disclosed in PCT Publication No. WO 
00-20260, which include a cushion 24, in which a lower 
chamber 22 and an upper chamber 24 are separately 
formed, and an inflator26 formed at a lower side of the 
cushion 24 to supply gas into the lower chamber 22. 
[0017] The lower chamber 22 has a plurality of dis- 
charge holes 27 at an upper side to discharge gas to- 
ward the cushion 24. Also, at a lower side of the lower 
chamber 22, there is provided a flow-changing member 
28 in a tube shape wrapping around the inflator 26 for 
generating gas so as to store the gas therein and move 
the stored gas to be supplied to a vertical direction. 
[0018] Seeing operation of the side airbag 20 as con- 
structed above, if there is a collision at a side of the ve- 
hicle, a sensing device, not shown, detects the collision 
and transmits an electric signal to the inflator 26, and 
the inflator 26 receiving the electric signal then supplies 
gas by explosion. 

[0019] The gas supplied from the inflator 26 then 
changes direction by striking the flow changing member 
28, inflating the right side of the lower chamber 22 at 
first, then flowing upward after inflating the left side, and 
then passing through the discharge hole 27 of the lower 
chamber 22 inflating the upper chamber 23. 
[0020] However, though the protective device for pas- 
sengers shown in FIG. 1 has a dual chamber structure, 
in that the inner inflatable bag 2 is mounted in the airbag 
cushion 1 , it is not configured to protect the thorax and 
the heat at the same time, so it is difficult to effectively 
and safely protect the passengers. 
[0021 ] As for the side airbag 1 0 shown in FIGs. 2 and 
3, because the gas is discharged from the inflator 12 
directly to the inside 1V of the cushion 11 , the punch- 
out force generated when the cushion 11 is developed 
is directly transmitted to the user, so there is a drawback 
that it cannot ensure enough safety of the user. 
[0022] In case of the side airbag 20 shown in FIGs. 4 
and 5, because the lower chamber 22 is not uniformly 
inflated due to the flow-changing member 28 in the lower 
chamber 22 and at the same time the upper chamber 
23 turns around during punching out, that is, generates 
bag rotation, there are shortcomings that the airbag can- 
not be developed stably while standing up, the head of 
the user may slide in contact with the upper chamber 23 
unstably, and it is difficult to regulate the speed of the 
developing upper chamber 

[0023] In addition, because the lower chamber of the 
prior art has a texture which is weaved to one direction, 
the ratio of gas that escape through the cloth is relatively 
high. That is, the conventional side airbag has a rela- 
tively high permeability, so the pressure in the airbag 
cannot be maintained for a long time. 
[0024] Moreover, because the upper chamber is in- 
flated after the lower chamber, there may be too much 
interaction between the upper and lower chambers and 
therefbreThere is high probability of unstable develop- 
ment. 



SUMMARY OF THE INVENTION 

[0025] The present invention is designed to overcome 
such drawbacks and shortcomings of the prior art, and 
5 an object of the present invention is to provide a side 
airbag for an automobile and its folding method, in which 
a cushion may be developed with in a set time without 
the eccentricity, and effectively protect a driver and pas- 
sengers in the vehicle. 

10 [0026] Another object of the present invention is to 
provide a side airbag for an automobile and its folding 
method, which may stably develop a second chamber 
by folding the second chamber to be inwardly depressed 
and then folding it compactly. 

15 [0027] Still another object of the present invention is 
to provide a side airbag for an automobile and its folding 
method, in which gas is supplied inside a center cham- 
ber formed in a tube-type tether, and the gas of the cent- 
er chamber flows in the first and second chamber posi- 

20 tioned above and below the center chamber, so that the 
cushion may be stably developed without being twisted. 
[0028] In order to accomplish the above object, the 
present invention provides a side airbag for an automo- 
bile installed to the side of a chair back of an automobile 

25 and having an inflator, which supplies gas by explosion 
upon receiving a signal through an electric wire when 
the automobile crashes, in which the side airbag in- 
cludes a first airbag module including first and second 
cushion pads having extensions with a plurality of Insert 

30 holes on one side and combined each other to form a 
second chamber for filling gas therein, and an inner 
cushion pad, which is folded in a half size to form a first 
chamber between the first and second cushion pads 
and has a plurality of first gas exhaust holes formed up- 

35 ward thereon and an inflator-mounting portion which is 
added to the extensions; and an inflator module includ- 
ing a fixing member having first and second mounting 
holes into which both sides of the inflator are inserted, 
the fixing member fixing the first airbag module to an 
inside of the side of the chair back by inserting outwardly 
protruded screws thereof into the insert holes of the first 
and second cushion pads and into an insert hole of the 
inner cushion pad. 

[0029] In order to obtain the above object of the 
45 present invention, the present invention further provides 
a method of folding a side airbag for an automobile, 
which includes the steps of folding ends of first and sec- 
ond pads, positioned at an opposite side to an inner 
cushion pad, to a position near a cushion seam line; fold- 
50 ing right portions of the first and second folded cushion 
pads to the left so that an upper side of an inflator- 
mounting portion becomes perpendicular to the right 
side of the right portion; folding left portions of the first 
and second folded cushion pads to the right to be par- 
55 tially overlap with the right portion so that the upper side 
of the inflator-mounting portion becomes perpendicular 
to a left side of the left portion; folding lower portions of 
the first and second cushion pads upward so that a lower 
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side of the lower portion becomes substantially parallel 
to the upper side of the inflator-mounting portion, so 
making the first airbag module folded in a rectangular 
shape; and partitioning the first airbag module into three 
sections to be folded so that the first airbag module has 
a size identical to a finally folded section. 
[0030] In order to perform the above object of the 
present invention, there is also provided a side airbag 
for an automobile installed to the side of a chair back of 
the automobile having an inflator which supplies gas by 
explosion up on receiving signal through an electric wire 
when the automobile crashes, in which the side airbag 
includes a second airbag module, which also includes 
third cushion pads for forming a first chamber, to an in- 
flator-mounting portion of which reinforcing pads are at- 
tached along a seam line for heat-blocking and structur- 
al reinforcement, the third cushion pads having a tear 
seam at the center thereof; and a fourth cushion pad to 
form a second chamber by seaming both ends to com- 
bine the lines marked at a center of the third cushion 
pad and then seaming an outer seam line, wherein the 
second airbag module is folded by folding the fourth 
cushion pad in advance to be arranged in the first cham- 
ber, and then piling the third cushion pad and seaming 
the third cushion pad along seam lines so that the infla- 
tor-mounting portion is opened. 
[0031] In order to achieve the above object, the 
present invention also further provides a side airbag for 
an automobile installed to a side of a chair back of the 
automobile and having an inflator which supplies by ex- 
plosion gas on the receipt of a signal through an electric 
wire when the automobile crashes, which side airbag 
includes a third airbag module, which also includes fifth 
and sixth cushion pads having lateral tether-attaching 
portions at inner centers thereof; and a tube-type tether 
seamed at the tether-attaching portions to form a center 
chamber, wherein the tube-type tether forms a plurality 
of gas exhaust holes and a passage so that the third 
airbag module supplies from a center thereof to a lower 
first chamber and an upper second chamber, respec- 
tively. 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 4 is a perspective view showing still another 
kind of side airbag according to the prior art; 
FIG. 5 is a side sectional view showing the side air- 
bag shown in FIG. 4; 

5 FIG. 6 is an exploded perspective view showing a 
side airbag for an automobile according to one em- 
bodiment of the present invention; 
FIG. 7 shows a reinforcing pad mounted to an inner 
cushion pad in the side airbag for an automobile of 

io FIG. 6; 

FIG. 8 shows first and second cushion pads and the 
inner cushion pad that are seamed to the side air- 
bag for an automobile of FIG. 6; 
FIG. 9 shows an inflator and a reinforcing member 

15 are installed in the side airbag for an automobile of 
FIG. 6; 

FIG. 1 0 shows the inflator operated to generate gas 
in the side airbag for an automobile of FIG. 6; 
FIGs. 11a to 1 1 g shows the method of folding the 
20 side airbag for an automobile of FIG. 6, sequential- 
ly; 

FIG. 1 2 is an exploded plane view illustrating the 
configuration of a side airbag for an automobile ac- 
cording to the second embodiment of the present 
25 invention; 

FIGs. 1 3 to 1 5 are plane views illustrating the meth- 
od of folding the side airbag for an automobile 
shown in FIG. 12; 

FIG. 16 is a plane view illustrating main configura- 
te tions of a side airbag for an automobile according 
to the third embodiment of the present invention; 
FIG. 1 7 is a perspective view illustrating the method 
of assembling the side airbag for an automobile by 
using the main configurations shown in FIG. 16; and 
35 FIG. 1 8 illustrates how the side airbag of FIG. 7 op- 
erates. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

40 

[0033] Hereinafter, preferred embodiments of the 
present invention will be described in detail with refer- 
ence to the accompanying drawings. 



[0032] These and other features, aspects, and advan- 
tages of the present invention will become better under- 
stood with regard to the following description, appended 
claims, and accompanying drawings, in which like com- 
ponents are referred to by like reference numerals. In 
the drawings: 

FIG. 1 is a partially-cut perspective view for illustrat- 
ing the configuration of a side airbag according to 
the prior art; 

FIG. 2 is a perspective view showing another kind 
of side airbag according to the prior art; 
FlS.~3lsa side sectional view showing the side air- 
bag of FIG. 2; 



[0034] In the drawings, FIG. 6 is an exploded perspec- 
tive view showing a side airbag for an automobile ac- 
cording to one embodiment of the present invention, 
FIG. 7 shows a reinforcing pad mounted to an inner 
cushion pad in the side airbag for an automobile, FIG. 
8 shows a first and second cushion pads and the inner 
cushion pad are seamed in the side airbag for an auto- 
mobile, FIG. 9 shows an inflator and a reinforcing mem- 
ber installed in the side airbag for an automobile, FIG. 
1 0 shows that the inflator is operated to generate gas in 
the side airbag for anliutomobiteoTFlG. 6, and FIGs. 
11a to 11 g show the method of folding the side airbag 



45 First Embodiment 
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for an automobile of FIG. 6. 

[0035] As shown in FIGs. 6 and 7, the side airbag for 
an automobile according to the present invention in- 
cludes an inflator module 1 70 mounted in the side of the 
chair back of the automobile to supply gas by explosion 
upon receiving a signal through an electric wire 190 
when the automobile collides with something, and a first 
airbag module 1 00 which is inflated by the gas released 
from an inflator 1 71 of the inflator module 1 70 to protect 
the side of passengers. 

[0036] The inflator module 170 includes the inflator 
171 and a fixing member 180 having first and second 
mounting holes 1 82, 1 86 inserted and fixed to both ends 
of the inflator 1 71 . At this time, the inflator 171 is con- 
nected to the electric wire connected to a sensor con- 
troller, not shown. The fixing member 180 also has 
screws 184, which protrude outward to pierce an insert 
hole 162 of a reinforcing pad 160, an insert hole 156 of 
an inner cushion pad 150, and insert holes 132, 142 of 
the first and second cushion pads 1 30, 1 40, all of which 
are described in detail below, and helps to fix the inflator 
module 1 70 to a fixed position on a seat. 
[0037] The first airbag module 100 includes the first 
and second cushion pads 130, 140, the inner cushion 
pad 150 and the reinforcing pad 1 60. 
[0038] At this time, the first and second cushion pads 
130, 140 are rectangular cloth members using common 
texture for the airbag, and have extensions 133, 143 on 
which a plurality of insert holes 132, 142 are formed at 
one side. The inner cushion pad 1 50 is preferably made 
of same texture as the first and second cushion pads 
130, 140, and positioned between the first and second 
cushion pads 1 30, 1 40 with being folded to a half its size 
to form a first chamber 1 51 . The inner cushion pad 1 50 
has a plurality of first gas exhaust holes 1 52 opened up- 
ward, and has an inflator-mounting portion 158 corre- 
sponding to the extensions 1 33, 1 43 of the first and sec- 
ond cushion pads 130, 140. The reinforcing pad 160 has 
a shape corresponding to the inflator-mounting portion 
158, and is put over and seamed with an inner side of 
the inflator-mounting portion 158. Preferably, the rein- 
forcing member 180 is made of cloth material with a 
coated surface. Such a reinforcing member 1 60 acts to 
prevent the openings of the first and second cushion 
pads 130, 140 from burning due to heat caused by ex- 
plosion of the inflator 1 71 , and helping the screw 1 84 of 
the fixing member 1 80 to be securely fixed. 
[0039] On the other hand, the first and second cush- 
ion pads 130, 140 and the inner cushion pad 150 are 
piled over, their warp threads 134, 144, 154 and woofs 
are oriented perpendicularly each other. More specifi- 
cally, the warp threads of the first and second cushion 
pads 130, 140 are identically oriented to a longitudinal 
direction, while the warp threads of the inner cushion 
pad 150 are oriented to a horizontal direction. As de- 
scribed above, the first and second cushion pads 130, 
140 and the inner cushion pad i5CTare piled over with 
being weaving directions perpendicular to each other. 



[0040] Therefore, when seaming the first and second 
cushion pads 130, 140 and the inner cushion pad 150 
to form the first airbag module 100, the warp threads 
134, 144 ) 164 and the woof of the piled pads 130, 140. 

5 1 50 become relatively denser. It prohibits gas from leak- 
ing outside, compared with the airbag module config- 
ured without considering orientation of the warp threads 
and the woof of the piled pads. 
[0041] In addition, since the inner cushion pad 150 

io has the warp threads oriented in a horizontal direction, 
the inner cushion pad 150 tends to make the gas, re- 
leased from the inflator 171 , flowing smooth to a hori- 
zontal direction. And, since upper portions of the first 
and second cushion pads 130, 140 have the warp 

15 threads oriented to a horizontal direction, it tends to 
make the gas, supplied from the first chamber 151 
formed by the inner cushion pad 150, flowing smooth to 
a horizontal direction. 

[0042] As described above, the side airbag of the 
20 present invention may induce the gas to flow smooth 
because the warp threads 1 34, 1 44, 1 54 of the first and 
second cushion pads 130, 140 and the inner cushion 
pad 150 are arranged to be perpendicular each other, 
and it may extend the bag pressure duration because 
25 the pads have relatively low permeability. 

[0043] In addition, the first and second cushion pads 
130, 140 and the inner cushion pad 150 may have sur- 
faces which are coated partially or wholly, in order to 
regulate the time the bag is pressurized. 
30 [0044] Now, a process of making the first airbag mod- 
ule 100 using the above-described pads 130, 140, 150, 
160 is described. 

[0045] At first, the reinforcing pads 1 60 of the first air- 
bag module 100 are positioned to an inner side of the 

35 inflator-mounting portion 158 of the inner cushion pad 
150, and then combined with the inner cushion pad 150 
by corresponding the insert holes 156, 1 62 and forming 
a circular double seam line 164 around the insert holes 
156, 62. After that, the inner cushion pad 150 is inter- 

40 posed between the first and second cushion pads 130, 
140. 

[0046] As shown in FIG. 8, such a first airbag module 
100 includes a seam line 136 for sealing the gas sup- 
plied from the inflator 171 and filled up in the first and 
45 second chambers 151 , 131 by seeming the first and sec- 
ond cushion pads 130, 140 and the inner cushion pad 
1 50 to open the inflator-mounting portion 1 58 with them 
being piled. 

[0047] At this time, the inner cushion pad 150 and the 
so first and second cushion pads 1 30, 1 40 of the first airbag 
module 100 are piled with their lower ends coinciding 
and they are seamed along the seam line 136 to open 
the inflator-mounting portion 158. Such a first airbag 
module 1 00 seamed with the seam line 1 36 may obtain 
55 the first chamber 1 51 and the second chamber 131 par- 
titioned by the inner cushion pad 1 50. 
[0048] Also, both ends of the seam "lirie T36 are 
seamed with first and second reinforcing lines 137, 138 
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formed in a transformed oval shape. This may prevent 
the cushion pads 130, 140, 150 from being broken due 
to gas pressure while the gas is filled up in the first and 
second chambers 151 , 131 . The first and second rein- 
forcing lines 137, 138 are preferably formed to deviate 5 
from the sewing direction of the seam line 136. 
[0049] In addition, the first airbag module 100 in- 
cludes a cushion seam line 146 for seaming the center 
of the first and second cushion pads 130, 140 in order 
to prevent the first and second cushion pads 130, 140 10 
from being excessively inflated when the gas is supplied 
in the first and second chambers 151 , 131 . At this time, 
the cushion seam line 146 has circular portions 147 
formed in a semicircle at both ends thereof and a straight 
portion (148) to connect the circular portions (147). is 
[0050] Besides, the first gas exhaust holes 1 52 of the 
inner cushion pad 150 preferably have a diameter in the 
range of 15mm ~ 40mm so that the first airbag module 
1 00 may be developed within 1/1 000 ~- 4/1 000 second. 
Such first gas exhaust holes 1 52 are preferably formed 20 
in a circular or oval shape, considering the amount of 
gas passing through them. The seam line 136 and the 
cushion seam line 146 are preferably formed in two 
lines. 

[0051] FIG. 9 is for illustrating the method of installing 25 
the inflator module 170. 

[0052] The inflator module 170 in which the inflator 

171 is combined with the fixing member 180 is posi- 
tioned between the inner sides of the reinforcing pads 
160 combined to the inflator-mounting portion 158. At 30 
this time, the inflator 171 is arranged so that a nozzle 

172 is positioned below the inflator-mounting portion 
158. 

[0053] And, end portions 157, 159 of the piled pads 
are folded to overlap each other so as to wrap a rear 35 
portion of the fixing member 1 80, and the screws 1 84 of 
the fixing member 180 are then protruded outward 
through each insert hole 142. The protruded screw 184 
is screwed with a bolt to a fixed position of a seat, not 
shown, so as to fix the first airbag module 100 and the 40 
inflator module 170 to the seat. 
[0054] Hereinafter, operation and effect of the present 
invention is described in detail. 

[0055] As shown in FIG. 10, when an automobile is 
hit at its side, the not-shown sensor controller detects 
the collision and transmits an electric signal to the infla- 
tor module 1 70 through the electric wire 1 90. The inflator 
module 170 then generates gas at the nozzle 172 ar- 
ranged below according to operation of an explosion re- 
lease plug. so 
[0056] The gas is injected into the first chamber 151 
to exert pressure to the inner cushion pad 1 50, increas- 
ing the size of first chamber 151 . 
[0057] After that, the gas in the first chamber 151 
flows into the second chamber 131 through a plurality 55 
of the first gas exhaust holes 152 due to the increase of 
inner pressure for a predetermined time. "Such gas ex- 
erts pressure to the upper portions of the first and sec- 



ond cushion pads 130, 140 so as to increase the size of 
second chamber 131 . And, when the inflator 1 71 slowly 
stops its operation, the first airbag 100 can be fully in- 
flated. 

[0058] On the other hand, the first chamber 1 51 is in- 
flated to the height of the shoulder so as to protect the 
arms and the shoulder of the passenger at first, and the 
second chamber 1 31 is inflated to the height of the head 
so as to protect the face' of the passenger. 
[0059] In other words, the first and second chambers 
151,131, though inflated rapidly within 1 /1 000 - 4/1 000 
second, may slightly delay the time gas is released from 
the first chamber 151 to the first gas exhaust hole 152 
by the short time, so as to prevent the arms and the 
shoulder of passengers from being damaged. 
[0060] Since the first and second cushion pads 130, 
1 40 and the inner cushion pad 1 50 are wholly made en- 
tirely of the texture through which the gas leakage is rel- 
atively low, it may prevent the first and second cushion 
pads 130, 140 and the inner cushion pad 150 from burst- 
ing while the first airbag module 100 is rapidly inflated. 
[0061] Moreover, because the first and second cush- 
ion pads 130, 140 and the inner cushion pad 150 are 
weaved in perpendicular directions, the gas leakage 
may be minimized. 

[0062] The first airbag module 1 00 of the present in- 
vention is folded step by step according to the below 
explanation, though there is no set size or angle. 
[0063] As shown in FIG. 11a, when putting the first 
airbag module 1 00 on a worktable, the inflator-mounting 
portion 158 is positioned upward. 
[0064] After that, a worker or an automatic installation 
folds the first and second cushion pads 130, 140 posi- 
tioned opposite the inner cushion pad 1 50 so that ends 
(a) of the first and second cushion pads 1 30, 1 40 reach 
near the cushion seam line 146. 
[0065] As shown in FIG. 1 1 b, a right portion (b) of the 
folded first and second cushion pads 130, 140 is folded 
to the left so that an upper side of the inflator-mounting 
portion 158 becomes perpendicular to the right side of 
the right portion (b). 

[0066] Of course, that the upper side of the inflator- 
mounting portion 158 is perpendicular to the right side 
of the right portion (b) is not absolutely necessary, and 
all terms representing a criterion among the terms 
adopted below are also used in a relative manner. 
[0067] As shown in FIG. 11c, a left portion (c) of the 
folded first and second cushion pads 1 30, 1 40 is folded 
to the right to be partially piled with the right portion (b), 
and the upper side of the inflator-mounting portion 158 
becomes perpendicular to the left side of the left portion 

(c) . 

[0068] As shown in FIG. 11 d, a lower portion (d) of 
the folded first and second cushion pads 130, 140 is 
folded upward so that the lower side of the lower portion 

(d) becomes perpendicular to the upper side of the in- 
flator-mounting portion 158. In this case,7l^lcTdedirrsr~ 
airbag module 100 has a rectangular shape. 
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[0069] Also, the first airbag module 100 folded in a 
rectangular shape is then approximately partitioned into 
three sections (e, f, g). 

[0070] As shown in FIGs. 1 1e and 11f, the first airbag 
module 100 is folded so that the lower section (g) and 
the middle section (f) may be piled up. 
[0071] Also, the first airbag module 100 may obtain a 
half section (h) by folding the piled middle and lower sec- 
tions (f, g) in half. 

[0072] After that, as shown in FIG. 11g, the first airbag 
module 100 may obtain a final folded section (i) by fold- 
ing the half section (h) upward twice. 
[0073] Such a first airbag module 1 00 may be devel- 
oped in reverse order to the folding process according 
to actuation of the inflator without eccentricity. At this 
time, the first airbag module 100 may protect a driver 
and passengers seated on the seat by regulating the 
bag gas pressure duration time and guiding stable de- 
velopment of the pads since the cushion pads are piled 
with perpendicular weaving directions or have the coat- 
ed surface. 

Second Embodiment 

[0074] A side airbag for an automobile and its folding 
method described in this embodiment are or identical to 
the first embodiment except that a third cushion pad has 
a tear seam at its center, and a previously-sawed fourth 
cushion pad is positioned inside the third cushion pad 
so as to develop the third and fourth cushion pads grad- 
ually. 

[0075] Therefore, in FIGs. 6 to 15, identical or corre- 
sponding elements have same or similar reference nu- 
merals and are not described here in detail. 
[0076] In the figures, FIG. 12 is an exploded plane 
view illustrating the configuration of the side airbag for 
an automobile according to the second embodiment of 
the present invention, and FIGs. 13 to 15 are plane 
views for illustrating the method of folding the side air- 
bag for an automobile. 

[0077] As shown in FIG. 12, a second airbag module 
200 of the present invention includes reinforcing pads 
1 60, 1 61 , the third cushion pad 230 and the fourth cush- 
ion pad 240, which is relatively simple without the inner 
cushion pad of the first embodiment. 
[0078] The first cushion pad 230 is a member forming 
the first chamber, and has size and shape correspond- 
ing to the thorax portion of the airbag. SucFTa third cush- 
ion pad 230 has two inflator-mounting portions 158 at 
both upper sides, and a tear seam 246 at its center. The 
tear seam 246 has a length slightly shorter that the ver- 
tical width of the third cushion pad 230, and is breakable 
due to a predetermined load so as to affect the making 
of a predetermined space between broken lines of the 
tear seam 246. 

[0079] The reinforcing pads 160, 161 have a shape 
corresponding to the inflator-mounting portion 158 of the" 
third cushion pad 230, and seamed to the inflator- 



mounting portion 158 with a seam line 290. 
[0080] The fourth cushion pad 240 is a member form- 
ing the second chamber, and has a size and shape cor- 
responding to the head portion of the airbag when being 

5 folded in opposite directions (r) along a center line. Both 
ends 243, 244 of the fourth cushion pad 240 are seamed 
to combining lines 293, 294 respectively, marked at a 
center of the third cushion pad 230. 
[0081] Then, in folding the third cushion pad 230 

to again to opposite directions (j), the second airbag mod- 
ule 200 has a shape shown in FIG. 13. 
[0082] As shown in FIG. 13, the fourth cushion pad 
240 of the second airbag module 200 is arranged on the 
right and the third cushion pad 230 piled in two pieces 

'5 js arranged on the left. At this time, the tear seam 246 
is positioned in the center of the second airbag module 
200 with being folded in half inside the fourth cushion 
pad 240. 

[0083] A worker makes a seam line 291 atthecircum- 
20 ference of the fourth cushion pad 240 so as to form the 
second chamber 131 in the fourth cushion pad 240. Af- 
ter that, the worker seizes a right end 241 of the seamed 
fourth cushion pad 240, and folds it in a direction (1) 
toward the third cushion pad 230 in which thef irst chanv 
25 ber 151 would be formed. Again, the worker pulls a 
backward pad of the third cushion pads 230 to the right 
direction (k) so as to spread the third cushion pad 230 
out. 

[0084] FIG. 1 4 shows that the fourth cushion pad 240 

30 previously seamed and folded is positioned to the left of 
the third cushion pads 230, 230'. 
[0085] The worker pulls the third cushion pad 230* po- 
sitioned on the right to the left (m) so that the third cush- 
ion pads 230, 230' may be piled on each other. 

35 [0086] As shown in FIG. 15, the worker seams the 
piled third cushion pad 230 along the seam lines 292, 
295 so as to open the inflator-mounting portion 158, so 
that the fourth cushion pad 240 may be positioned inside 
the third cushion pad 230, 230', or the first chamber 1 51 . 

40 [0087] The above second airbag module 200 of the 
present invention is folded according to the manner as 
explained above with reference to FIGs. 11a to 11g. 
[0088] Seei ng the operating method of the second air- 
bag module 200, when an inflator, not shown, installed 

45 to the inflator-mounting portion 158 releases gas to the 
first chamber 151 , the third cushion pad 230 is inflated 
within 1 0ms (1 ms = 1 /1 000 second) to f orm a thorax por- 
tion of the airbag, and the tear seam 246 is broken due 
to the inner pressure of the first chamber 151 . 

50 [0089] After that, the fourth cushion pad 240 posi- 
tioned inside the first chamber 151 is pierced through 
the broken tear seam 246 and at the same time punched 
out to a direction (n) shown in FIG. 15. Such a fourth 
cushion pad 240 is inflated within 20ms ~ 25ms due to 

55 the gas filled in the second chamber 1 31 , and then forms 
a head portion of the airbag decreasing the interaction 
during the inflation. 

[0090] Because the fourth cushion pad 240 : which is 
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a head portion, is seamed in advance to be foided in the 
third cushion pad 230, such a second airbag module 200 
may gradually develop the thorax portion and the head 
portion and dramatically decrease the bag rotation, 
which may be easily caused in developing the conven- 
tional airbag. 

Third Embodiment 

[0091] A side airbag for an automobile and its folding 
method are identical to the foregoing embodiment ex- 
cept that a tube-type tether is positioned between the 
first and second chamber so that gas may be exhaled 
at the center of the cushion. 

[0092] Therefore, in FiGs. 6 to 1 8, identical or corre- 
sponding elements having the same or similar reference 
numerals and are not described here in detail. 
[0093] In the figures, FIG. 1 6 is a plane view illustrat- 
ing the main configurations of a side airbag for an auto- 
mobile according to the third embodiment of the present 
invention, FIG. 17 is a perspective view illustrating the 
method of assembling the side airbag for an automobile 
by using the main configurations, and FIG. 18 is for il- 
lustrates how the side airbag operates. 
[0094] As shown in FIG. 16, the third airbag module 
300 includes a tube-type tether 350. 
[0095] The tube-type tether 350 has two second gas 
exhaust holes 352 formed on a folding line 351, and 
semi-circular exhaust hole portions 353, 354 formed at 
upper and lower sides thereof so as to form a third gas 
exhaust hole when folding the tether along the folding 
line 351. 

[0096] In addition, the tube-type tether 350 has pas- 
sages 359 formed above and below its right side. When 
being seamed to the fifth and sixth cushion pads, the 
passage 359 acts as a kind of supply pipe through which 
the gas from the inflator may pass. Such a passage 359 
is seamed with reinforcing pads 358 at both ends, and 
has a combining hole 356 into which the screw of the 
inflator may be inserted. 

[0097] As shown in FIG. 1 7, the tube-type tether 350 
is folded and put on tether-attaching portions 335, 345 
of the fifth and sixth cushion pads 330, 340. 
[0098] Of course, the tube-type tether 350 is weaved 
in a direction perpendicular to the fifth and sixth cushion 
pads 330, 340 and therefore prevents the inner gas from 
leaking outside. 

[0099] Such a tube-type tether 350 is combined with 
the fifth and sixth cushion pads 330, 340 by seaming all 
borders except an upper side to the tether-attaching por- 
tions 335, 345. 

[01 00] After that, the fifth and sixth cushion pads 330, 
340 are seamed except the inflator-mounting portion 
158, making the third airbag module 300. 
[0101] Of course, the third airbag module 300 is fold- 
ed according to the folding method explained in the first 
embodiment, and has the gas flow as follows whe~rilhe' 
airbag is developed. 



[0102] As shown in FIG. 18, the gas flow of the third 
airbag module 300 starts from the inflator, not shown, 
installed to the inflator-mounting portion 158. At this 
time, the inflator has a nozzle positioned above the in- 
5 flator-mounting portion 1 58. Therefore, the gas released 
from the nozzle in operating the inflator advances (o) 
inside the center chamber 1 41 through the passage 359 
of the tube-type tether 350 so as to inflate the tube-type 
tether 350. In addition, the gas in the center chamber 

10 141 is supplied (p, q) inside the first and second cham- 
bers 151, 131, respectively, through the second and 
third gas exhaust holes 352, 353' so as to, therefore, 
inflate the first and second chambers 151 , 131 . 
[0103] Such a third airbag module 300 may reduce 

is bag rotation because gas exhaled from the center 
chamber 1 41 is formed at the center by the tube-type 
tether 350 into the first and second chambers 151, 131. 
[0104] Particularly, the third airbag module 300 may 
regulate the developing manner of the airbag by adjust- 

20 ing size of the gas exhaust holes 352, 353' formed at 
the tube-type tether 350. In addition, because supplying 
gas through the tube-type tether 350, the third airbag 
module 300 may maintain the gas pressure for a longer 
time and tends to decrease interaction during inflation. 

25 [0105] Therefore, as described above, the side airbag 
for an automobile according to the present invention is 
advantageous in operation efficiency owing to low per- 
meability and relatively long gas pressure duration time 
because the cushion pads and the tube-type pads are 

30 weaved in perpendicular directions. 

[0106] In addition, the side airbag for an automobile 
according to the present invention has an advantage of 
minimizing interaction during inflation because of the 
gradual inflation of the second chamber after the first 

35 chamber is inflated, or by supplying the gas from the 
center chamber so that the first and second chamber 
are inflated at nearly same time. 
[0107] Moreover, because the second chamber pre- 
viously seamed and positioned in the first chamber is 

40 gradually expanded to be punched out through the tear 
seam and then fully inflated, the side airbag for an au- 
tomobile according to the present invention may reduce 
the bag rotation, which easily happens in the conven- 
tional side airbags, so it is more useful and effective in 

45 protecting the face of passengers. 

[01 08] Besides, the cushion pads used in the side air- 
bag of the present invention require a small amount of 
material, they are easily seamed and folded, reducing 
costs. 

so [0109] The side airbag for an automobile and its fold- 
ing method according to the present invention have 
been described in detail. However, it should be under- 
stood that the detailed description and specific exam- 
ples, while indicating preferred embodiments of the in- 

55 vention, are given by way of illustration only, since var- 
ious changes and modifications within the spirit and 
"scope of the invention will become apparent to those 
skilled in the art from this detailed description. 
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Claims 

1 . A side airbag for an automobile installed to the side 
of a chair back of an automobile and having an in- 
flator which supplies gas by explosion upon receiv- 
ing of a signal through an electric wire when the au- 
tomobile crashes, the side airbag comprising: 

a first airbag module (100) including first and 
second cushion pads (130, 140) having exten- 
sions (133, 143) with a plurality of insert holes 
( 1 32, 1 42) on one side and combined each oth- 
er to form a second chamber (1 31 ) for filling gas 
therein, and an inner cushion pad (150), which 
is folded in a half to form a first chamber (151) 
between the first and second cushion pads 
(130, 140) and has a plurality of first gas ex- 
haust holes (152) formed upward thereon and 
an inflator-mounting portion (158) which is piled 
with the extensions (133, 143); and 
an inflator module (1 70) including a fixing mem- 
ber (180) having first and second mounting 
holes (182, 186) into which both sides of the 
inflator are inserted, the fixing member (180) 
fixing the first airbag module (100) to the inside 
of the side of the chair back by inserting out- 
wardly protruded screws (1 84) thereof into the 
insert holes (132, 142) of the first and second 
cushion pads (1 30, 1 40) and into an insert hole 
(156) of the inner cushion pad (150). 

2. The side airbag for an automobile as claimed in 
claim 1 , 

wherein the first airbag module (100) is 
seamed to open the inflator-mounting portion (158) 
when the first and second cushion pads (130, 140) 
are piled with the inner cushion pad (150) so that 
the first airbag module (100) has a seam line (136) 
sealing the gas supplied from the inflator and fill up 
in the first and second chambers (151, 131). 

3. The side airbag for an automobile as claimed in 
claim 2, wherein the seam line (136) is formed in 
two lines. 

4. The side airbag for an automobile as claimed in 
claim 2, 

wherein the first airbag module (100) further 
includes first and second reinforcing lines (137, 
138) having an oval shape transformed at an end 
of the seam line (136) so as to prevent the first and 
second cushion pads (130, 140) and the inner cush- 
ion pad (150) from being torn. 

5. The side airbag for an automobile as claimed in 
claim 1 , 

wherein the first and second cushion pads 
(130, 140) include a cushion seam line (146) for 



seaming a center of the first and second cushion 
pads (1 30, 1 40) in order to prevent the first and sec- 
ond chambers (151,131) from being excessively in- 
flated with the supplied gas. 

The side airbag for an automobile as claimed in 
claim 5, 

wherein the cushion seam line (146) has cir- 
cular portions ( 1 47) formed in a semicircular shape 
at both ends thereof and a straight portion (148) to 
connect the circular portions (147). 

The side airbag for an automobile as claimed in 
claim 4, wherein the cushion seam line (146) are 
formed in two lines. 

The side airbag for an automobile as claimed in 
claim 1 , 

wherein the first and second cushion pads 
(130, 140) and the inner cushion pad (150) are 
stacked with each warp thread being arranged per- 
pendicular to each other so as to prevent gas from 
flowing out of the inner side of the first and second 
cushion pads (130, 140) when the inner cushion 
pad (150) is inflated. 

The side airbag for an automobile as claimed in 
claim 8, 

wherein the warp threads of the first and sec- 
ond cushion pads (130, 140) are identically oriented 
to a longitudinal direction, while the warp thread of 
the inner cushion pad (1 50) is oriented to a horizon- 
tal direction. 



35 10. The side airbag for an automobile as claimed in 
claim 1 , further comprising a plurality of reinforcing 
pads (160) seamed to an inner side of the inflator- 
mounting portion (158) of the inner cushion pad 
(150), each reinforcing pad (160) having a thread 
hole (162) into which the screws (184) of the fixing 
member (180) is inserted. 



11. The side airbag for an automobile as claimed in 
claim 10, 

wherein the reinforcing pad (1 60) is combined 
by a double seam line (164), which is formed in a 
circular shape around the insert hole (156) of the 
inner cushion pad (150). 
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so 12. The side airbag for an automobile as claimed in 
claim 1 , 

wherein the first gas exhaust hole (152) of the 
inner cushion pad ( 1 50) has a diameter of 1 5mm - 
40mm so that the first airbag module (100) is fully 
55 developed within 1/1 000 - 4/1 000 second. 

"T 37 A methocfbf folding a side airbag for an automobile 
comprising the steps of: 
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folding ends (a) of first and second pads (130, 
140), positioned at an opposite side to an inner 
cushion pad (1 50), to a position near a cushion 
seam line (146); 

folding right portions (b) of the first and second s 
folded cushion pads (130, 140) leftward so that 
an upper side of an inflator-mounting portion 
(158) becomes perpendicular to a right side of 
the right portion (b); 

folding left portions (c) of the first and second io 
folded cushion pads (130, 140) rightward to be 
partially piled with the right portion (b) so that 
the upper side of the inflator-mounting portion 
(158) becomes perpendicular to a left side of 
the left portion (c); is 
folding lower portions (d) of the first and second 
cushion pads (1 30, 1 40) upward so that a lower 
side of the lower portion (d) becomes substan- 
tially parallel to the upper side of the inflator- 
mounting portion (1 58), making the first airbag 20 
module (100) folded in a rectangular shape; 
and 

partitioning the first airbag module (100) into 
three sections (e, f, g) to be folded so that the 
first airbag module has a size identical to a fi- 25 
nally folded section (i). 

14. A side airbag for an automobile installed to the side 
of a chair back of the automobile and having an in- 
flator which supplies gas by explosion on the receipt 30 
of a signal through an electric wire when the auto- 
mobile crashes, the side airbag comprising a sec- 
ond airbag module (200) which includes: 

third cushion pads (230, 230') for forming a first 35 
chamber (151), to an inflator-mounting portion 
(158) of which reinforcing pads (160, 161) are 
attached along a seam line (290) for heat- 
blocking and structural reinforcing, the third 
cushion pads (230, 230') having a tear seam *o 
(246) at a center thereof; and 
a fourth cushion pad (240) to form a second 
chamber (131) by seaming both ends (243, 
244) to combining lines (293, 294) marked at a 
center of the third cushion pad (230) and then 45 
seaming an outer seam line (291), 

wherein the second airbag module (200) is 
folded by folding the fourth cushion pad (240) in ad- 
vance to be arranged in the first chamber (1 51 ), and 50 
then piling the third cushion pad (230) and seaming 
the third cushion pad (230) along seam lines (292, 
295) so that the inflator-mounting portion (158) is 
opened. 

55 

15. The side airbag for an automobile as claimed in 
claim 14, 

wherein the tear seam (246) is to be ruptured 



so that the fourth cushion pad (240) arranged in the 
first chamber (151) may be punched out by the gas 
supplied from the inflator with less bag rotation, and 
the tear seam (246) having a shorter length than the 
vertical width of the third cushion pad (230). 

16. A side airbag for an automobile installed to a side 
of a chair back of the automobile and having an in- 
flator which supplies gas by explosion up on receiv- 
ing a signal through an electric wire when the auto- 
mobile crashes, the side airbag comprising a third 
airbag module (300) which includes: 

fifth and sixth cushion pads (330, 340) having 
lateral tether-attaching portions (335, 345) at 
inner centers thereof; and 
a tube-type tether (350) seamed at the tether- 
attaching portions (335, 345) to form a center 
chamber (141), 

wherein the tube-type tether (350) forms a 
plurality of gas exhaust holes (352, 353') and a pas- 
sage (359) so that the third airbag module (300) 
supplies from the center thereof to a lower first 
chamber (151) and an upper second chamber 
(131), respectively. 

17. The side airbag for an automobile as claimed in 
claim 16, 

wherein the tube-type tether (350) is weaved 
to a direction perpendicular to the fifth and sixth 
cushion pads (330, 340). 

18. The side airbag for an automobile as claimed in 
claim 1 6, 

wherein the passage (359) has a reinforcing 
pad (358) seamed at an end thereof and a combin- 
ing hole (356) into which a screw of the inflator is 
inserted. 

19. The side airbag for an automobile as claimed in 
claim 1 8, 

wherein the tube-type tether (350) is weaved 
to a direction perpendicular to the fifth and sixth 
cushion pads (330, 340). 
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